It is known that the spectral energy distribution (SED) of the nuclear radiation of narrow-line Seyfert 1 galaxies (NLS1s) has different shapes with respect to that of ordinary broad-line Seyfert 1 galaxies (BLS1s), particularly in wavelengths of X-ray. This may cause some differences in the ionization degree and the temperature of gas in narrow-line regions (NLRs) between NLS1s and BLS1s. This paper aims to examine whether or not there are such differences in the physical conditions of NLR gas between them. For this purpose, we have compiled the emission-line ratios of 36 NLS1s and 83 BLS1s from the literature. Comparing these two samples, we have found that the line ratios of
INTRODUCTION
Seyfert nuclei are typical active galactic nuclei (AGNs) in the nearby universe. They have been broadly classified into two types based on presence or absence of broad emission lines in their optical spectra (Khachikian & Weedman 1974) ; Seyferts with broad lines are type 1 (hereafter S1) while those without broad lines are type 2 (S2). These two types of Seyfert nuclei are now unified by introducing the viewing angle dependence toward the central engine surrounded by the geometrically and optically thick dusty torus (Antonucci & Miller 1985 ; see for a review Antonucci 1993) .
In addition to these typical types, narrow-line Seyfert 1 galaxies (NLS1s) have also been recognized as a distinct type of Seyfert nuclei. The optical emission-line properties of NLS1s are summarized as follows (e.g., Osterbrock & Pogge 1985) . (1) The Balmer lines are only slightly broader than the forbidden lines such as [O iii]λ5007 (typically less than 2000 km s −1 ). This property makes NLS1s a distinct type of ordinary broad-line S1s (BLS1s). (2) The [O iii]λ5007/Hβ intensity ratio is smaller than 3. This criterion was introduced to discriminate S1s from S2s by Shuder & Osterbrock (1981) . And, (3) They present strong Fe ii emission lines which are often seen in S1s but generally not in S2s. Moreover, the X-ray spectra of NLS1s are very steep (Puchnarewicz et al. 1992; Boller, Brandt, & Fink 1996; Wang, Brinkmann, & Bergeron 1996; Vaughan et al. 1999; Leighly 1999b ) and highly variable (Boller et al. 1996; Turner et al. 1999; Leighly 1999a) . Because of these complex properties, it is still not understood what NLS1s are in the context of the current AGN unified model.
In order to understand what NLS1s are, it is important to investigate the narrow-line regions (NLRs) of NLS1s because of the following two reasons. First, the intrinsic spectral energy distribution (SED) of the nuclear radiation of NLS1s is rather different from that of BLS1s; i.e., the soft and hard X-ray spectra of NLS1s are steeper than those of BLS1s (Boller et al. 1996; Brandt, Mathur, & Elvis 1997; Vaughan et al. 1999; Leighly 1999b) . It is often considered that the NLRs are photoionized by the nonthermal continuum radiation from central engines (Yee 1980; Shuder 1981; Cohen 1983; Cruz-González et al. 1991; Osterbrock 1993; Evans et al. 1999 ) though shock ionization may play an important role of ionization of the NLR (e.g., Contini & Aldrovandi 1983; Viegas-Aldrovandi & Contini 1989; Dopita & Sutherland 1995) . If the dominant mechanism of ionization is the photoionization, the degree or the structure of ionization of NLRs in NLS1s may be different from that of BLS1s. Such difference can be probed by forbidden emission-line ratios. Second, it is known that there are some differences between the NLR properties of S1s and S2s, for example, the gas temperature in the [O iii] zone (e.g., Heckman & Balick 1979; Shuder & Osterbrock 1981) . Although the reason of such differences has not yet been understood fully, it is meaningful to investigate how the NLRs in NLS1s share the properties with those in S1s or those in S2s.
Analyzing optical spectra of 7 NLS1s and 16 BLS1s, recently, Rodríguez-Ardila, Pastoriza, & Donzelli (2000b) and Rodríguez-Ardila et al. (2000a) reported that the NLRs of NLS1s are less excited than those of the BLS1s. They suggested that this is due to the difference in the shape of the SEDs of nuclear radiation between NLS1s and BLS1s. In their analysis they used the intensities of the forbidden lines normalized by the narrow components of Balmer lines. However, it is not clear whether or not the "narrow components" of the Balmer lines of NLS1s are radiated from only the NLRs. For example, line widths of the Balmer lines radiated from broad-line regions (BLRs) may be narrow like NLR emission if we see NLS1s from a nearly pole-on viewing angle (Taniguchi, Murayama, & 1 Nagao 1999 and reference therein). Therefore it seems better to use some combinations among forbidden emission lines.
In this paper, we present the comparisons of some emission-line flux ratios among NLS1s and BLS1s (see Nagao, Taniguchi, & Murayama 2000c for highly ionized emission lines) using the data compiled from the literature.
DATA COMPILATION

Data
In order to investigate the properties of the NLRs in NLS1s and in BLS1s, we compiled the following emission lines from the literature; 
, and [S ii] below. As mentioned in Section 1, we do not use the flux of the Balmer lines in order to avoid any ambiguity. The number of compiled objects is 119; 36 NLS1s and 83 BLS1s. The socalled Seyfert 1.2 galaxies (see Osterbrock 1977 and Winkler 1992) are also included in the BLS1 sample.
All the Seyfert galaxies are listed up in Table 1 together with their redshifts and 60µm luminosities 1 . The 60 µm luminosities are taken from the IRAS Faint Source Catalogue (Moshir et al. 1992) . The emission-line flux ratios for each object are given in Table 2 . Each ratio is the averaged value among the references given in Table 1 . Since it is often difficult to measure the narrow Balmer component for S1s accurately, there might be the systematic error if we make reddening corrections using the Balmer decrement method (e.g., Osterbrock 1989) for both types of Seyferts. Therefore, we do not make the reddening correction. The effect of dust extinction on our results is discussed in Section 3.3.
Some galaxies do not have all the emission-line ratios. The lack of the data in Table 2 is attributed to the following five reasons; (1) the observation did not cover the wavelengths where the emission lines exist, (2) the emission-line was not detected and the upper limit is not given in the reference, (3) the only upper limit is given in the reference, (4) the flux of the emission lines were not given in the reference because the author(s) of the reference were not interested in those emission lines, and (5) the de-blending of the [O iii]λ4363 emission from the Hγ emission and the [N ii]λ6583 emission from the Hα emission were not performed in the reference. Since the number of the upperlimit data is quite small and those values are too large to be used for any scientific discussion, we do not use these upper-limit data in later analyses.
Selection Bias
Because we do not impose any selection criteria upon our samples, it is necessary to check whether or not the two samples are appropriate for our comparative study. If there are some systematic differences in the redshift distribution and in the intrinsic AGN power distribution between the two samples, there would be possible biases.
First we investigate the redshift distribution. We show the histograms of the redshift in Figure 1 . The average redshifts and 1σ deviations are 0.0568 ± 0.0502 for the NLS1s and 0.1141 ± 0.1455 for the BLS1s. It is noted that the average redshift of the BLS1s is a little higher than that of the NLS1s. In order to investigate whether or not the frequency distributions of the redshift are statistically different between two samples, we apply the KolmogorovSmirnov (KS) statistical test (Press et al. 1988) . The null hypothesis is that the redshift distributions of the NLS1s and the BLS1s come from the same underlying population. The resultant KS probability is 4.650 × 10 −1 , which means that the two distributions are statistically indistinguishable. Hence we conclude that there is no redshift bias.
Second, we investigate whether or not the intrinsic AGN power is systematically different between the two samples using the IRAS 60µm luminosity, which is regarded as a rather isotropic emission (Pier & Krolik 1992; Efstathiou & Rowan-Robinson 1995; Fadda et al. 1998) . The 60µm luminosity is thought to scale the nuclear continuum radiation which is absorbed and re-radiated by the dusty torus (see Storchi-Bergmann, Mulchaey, & Wilson 1992) . The histograms of the 60µm luminosity are shown in Figure 2 . The average 60µm luminosities and 1σ deviations in logarithm (in units of solar luminosity) are 11.646 ± 0.646 for the NLS1s and 11.627 ± 0.487 for the BLS1s. We apply the KS test where the null hypothesis is that the distribution of the 60µm luminosity of the two samples come from the same underlying population. The resultant KS probability is 3.884 ×10 −1 , which means that there is no systematic difference of the 60µm luminosity between two samples. Although the 60µm luminosity might be contaminated with the influence of circumnuclear star formation and have the weak unisotropic tendency, this test supports the validity of the statistical comparisons in our study.
In Figure 3 we also show that the line ratios which we compiled do not correlate with the redshift and the 60µm luminosity.
COMPARISON OF LINE RATIOS
The Ionization Degree of the NLRs
To investigate whether or not the ionization degree of the NLRs is different between NLS1s and BLS1s, we compare some emission-line ratios between the two samples. 
The [O iii] Line Ratio
We investigate the [O iii]λ4363/[O iii]λ5007 ratio, which is sensitive to the gas temperature (e.g., Osterbrock 1989) . In Figure 5 , we show the histograms of
for the NLS1s and the BLS1s. In order to investigate whether or not these distributions of both samples are statistically different, we also apply the KS test where the null hypothesis is that the distributions of the emission-line ratio between two samples come from the same underlying population. The KS probability is 7.877
×10
−1 , which means that there is no statistical difference in this line ratio between the NLS1s and the BLS1s.
The Effects of the Dust Extinction
As mentioned in Section 2.1, no reddening correction has been made for all the collected emission-line ratios analyzed here. However, it is known that dust grains are present in the NLR of Seyferts (e.g., Dahari & De Robertis 1988a , 1988b Netzer & Laor 1993 ). Hence we check how the extinction affects the emission-line ratios discussed in previous sections. Because the difference of the average amounts of the extinction between S1s and S2s is about 1 magnitude (Dahari & De Robertis 1988a; see also De Zotti & Gaskell 1985) , we investigate the extinction effect in the case of A V = 1.0 mag using the Cardelli's extinction curve (Cardelli, Clayton, & Mathis 1989) . Correction factors for the observed values of
for the extinction (A V = 1.0 mag) are 0.786, 1.471, and 1.222, respectively. These values correspond to about a half bin in Figures 3, 4 , and 5. This suggests that the extinction might affect the results in Sections 3.1 and 3.2 if there is a systematic difference in the amounts of the extinction much more than 1 magnitude between NLS1s and BLS1s. However, the sample of Rodríguez-Ardila et al. (2000b) showed little difference in the amounts of the extinction between NLS1s and BLS1s: A V = 0.457 ± 0.137 for 7 NLS1s and 0.663 ± 0.345 for 16 BLS1s. Though the number of objects is small, this suggests that the difference in the amounts of the extinction is so small that the extinction does not affect the results presented in previous sections.
MODEL CALCULATIONS
Now we must consider the following problem. It has been known that the shape of SEDs of nuclear radiation is different between NLS1s and BLS1s particularly in X-ray band. Since UV to X-ray photons are closely connected with the photoionization process, such difference in the SED may cause some distinctions in physical properties of the ionized gas in NLRs, such as the ionization degree and the temperature. On the other hand, our comparative study described in Section 3 suggests that there is little difference in the ionization degree and in the temperature of the gas in NLRs between NLS1s and BLS1s. Is this result plausible in terms of photoionization models? In order to investigate this issue, we carry out photoionization model calculations and compare the model results with the compiled emission-line ratios.
The SEDs of NLS1s and BLS1s
Up to now, many efforts have been made to reveal the difference of the SEDs between NLS1s and BLS1s. We summarize such studies and construct template SEDs for the NLS1s and the BLS1s which will be used in the following model calculations.
Observational Properties
First, we mention the infrared properties of NLS1s and BLS1s. Rodríguez-Pascual, Mas-Hesse, & Santos-Lleó (1997) pointed out that the FIR properties of the NLS1s and the BLS1s are very similar to each other. have reported that the midinfrared properties of the NLS1s are also similar to those of the BLS1s. Therefore we assume that the infrared properties of NLS1s are nearly the same as those of BLS1s.
Second, we mention the X-ray properties of NLS1s and BLS1s. Boller et al. (1996) revealed that NLS1s have generally steeper soft X-ray spectra observed by ROSAT than BLS1s. The weighted mean soft X-ray photon index for their sample of NLS1s is 3.13 with an uncertainty in the mean of less than 0.03. This is statistically larger than that of BLS1s: the weighted mean soft X-ray photon index for the 51 BLS1s in the sample of Walter & Fink (1993) is 2.34 and the uncertainty in this mean is 0.03 (see Boller et al. 1996) . Moreover, it is known that the hard X-ray spectra of NLS1s are also steeper than those of BLS1s. Brandt et al. (1997) gave the average photon indices of the hard X-ray spectra observed by ASCA for 15 NLS1s and 19 BLS1s: the mean hard X-ray photon index of the NLS1s is 2.15 where the variance of this value is 0.036 and the standard error is 0.049, and the mean hard X-ray photon index of the BLS1s is 1.87 where the variance of this value is 0.025 and the standard error is 0.036.
Third, we mention optical to X-ray properties of NLS1s and BLS1s. The ratios of optical (i.e., 2500Å) to X-ray flux at 2 keV are parameterized using α ox , which is defined as (Tananbaum et al. 1979 ). The average α ox for opticallyselected radio-quiet AGNs is -1.46
−0.07 (Zamorani et al. 1981) . The mean value of α ox derived by Puchnarewicz et al. (1996) , whose sample is X-ray selected one, is harder than the others: -1.14 ± 0.18. In order to investigate whether or not this value is systematically different between NLS1s and BLS1s, we compare α ox of 10 NLS1s 2 and 28 BLS1s 3 taken from the sample of Walter & Fink (1993) . It is noted that the values of α ox for the sample of Walter & Fink (1993) have slightly different from those described as equation (1) because they measured the optical continuum flux at 2675Å, not at 2500Å: this leads to a difference of 0.02 in α ox (see Puchnarewicz et al. 1996) . The average spectral indices and 1σ deviations for the NLS1s and the BLS1s are -1.31 ± 0.16 and -1.36 ± 0.24, respectively. The KS probability that the underlying distribution of these two distributions are the same is 5.984 × 10 −1 . Therefore there is little or no difference in α ox between NLS1s and BLS1s. This seems to be rather contradictory to some previous works (Walter & Fink 1993; Laor et al. 1994; Puchnarewicz et al. 1996) , which claimed the existence of the correlation between α ox and the X-ray spectral index, because the large X-ray spectral index is one of the characteristic properties of NLS1s. The reason why such a complex situation is caused may be that some of NLS1s in the sample of Walter & Fink (1993) is out of the correlation (see Figure 8 of Walter & Fink 1993) although it is not clear whether or not this property is a general one in NLS1s.
SED Templates
Here we construct the template SEDs of the NLS1 and the BLS1 taking the above observational properties into account. We adopt the following function for the templates:
(see Ferland 1996) . We adopt the following parameter values. (I) kT IR is the infrared cutoff of the so-called big blue bump component, and we fix kT IR = 0.01 Ryd following to Ferland (1996) . (II) α UV is the slope of the low-energy side of the big blue bump component. We adopt α UV = -0.5, which is the typical value for AGNs (Ferland 1996 ; see also Francis 1993) . Note that the photoionization process is not sensitive to this parameter. (III) α ox is the UV-to-X-ray spectral slope mentioned above, which determines the parameter a in the equation (2). We adopt α ox = -1.35, which is the average value for the sample of Walter & Fink (1993) mentioned above, for both sample. However, there are some claims that this parameter correlates to the X-ray spectral index (Walter & Fink 1993; Laor et al. 1994 Puchnarewicz et al. 1996 , that is, α ox may be different between NLS1s and BLS1s. Hence we check the dependence of the calculation outputs on α ox in Section 4.3.3. (IV) α x is the slope of the X-ray component. We adopt α x = -1.15 for NLS1s and -0.85 for BLS1s corresponding to the observational results by ASCA described in Section 4.1.1. This power-law component is not extrapolated below 1.36 eV or above 100 keV. Below 1.36 eV, this term is set to zero, while above 100 keV, the continuum is assumed to fall off as ν −3 . And finally, (V) T BB is the parameter which characterizes the shape of the big blue bump. We choose this parameter to reproduce the soft X-ray spectral index measured by ROSAT described in Section 4.1.1. It results in 1,180,000 K for NLS1s and 490,000 K for BLS1s. They correspond to Γ ROSAT = 3.13 and 2.35, respectively. The template SEDs constructed in such a way are shown in Figure 6 ; hereafter we refer the NLS1 SED and the BLS1 SED, respectively.
It is notable that these template SEDs are not theoretically predicted ones, but the empirical ones. Although it has not been understood whether or not the soft excess component is well described by a blackbody, Pounds et al. (1994) mentioned that the soft excess can be characterized by a blackbody of kT BB = 70 ± 10 eV [or T BB = (8.1 ± 1.2) × 10
5 K]. This suggests that the temperature of our adopted SEDs is not too high. Puchnarewicz et al. (1996) also mentioned that the soft excess may be represented by thermal bremsstrahlung with T brem = 10 6 K. Mineshige et al. (2000) proposed a slim disk model whose maximum blackbody temperature is kT BB ≃ 0.2(M SMBH /10
] for the soft excess of NLS1s where M SMBH is the mass of a supermassive black hole. These studies are almost consistent with our empirical template SEDs.
The Calculation Procedure
We perform photoionization model calculations using the spectral synthesis code Cloudy version 90.04 (Ferland 1996) , which solves the equations of statistical and thermal equilibrium and produces a self-consistent model of the run of temperature as a function of depth into the nebula. Here we assume an uniform density gas cloud with a plane-parallel geometry.
The parameters for the calculations are (1) the hydrogen density of the cloud (n H ), (2) the ionization parameter (U ), which is defined as the ratio of the ionizing photon density to the electron density, (3) the chemical compositions of the gas, and (4) the shape of the input SED. We perform several model runs covering the following ranges of parameters: 10 3 cm −3 ≤ n H ≤ 10 6 cm −3 (and 10 7 cm −3 in Section 4.3.4) and 10 −4 ≤ U ≤ 10 −1 . We set the gas-phase elemental abundance to be either solar or subsolar. The adopted solar abundances relative to hydrogen are taken from Grevesse & Anders (1989) with extensions by Grevesse & Noels (1993) . The subsolar abundances are assumed that 90% of Mg, Si, and Fe, 50% of C and O, and 25% of N and S are locked into dust grains, as estimated for the Orion H ii region (e.g., Baldwin et al. 1991 Baldwin et al. , 1996 . For the input SEDs, we use the two types of SED: the NLS1 SED and the BLS1 SED, mentioned in the last section. The calculations are stopped when the temperature fall to 3000 K, below which gas does not contribute significantly to the optical emission lines.
The Results of the Calculations
Excitation
We show the results of the model calculations in the case of the solar abundances and compare them to the observations in Figure 7 , which is a diagram of
. This diagram has been used to discuss the physical properties of ionized gas traditionally (e.g., Heckman 1980; Baldwin, Phillips, & Terlevich 1981; Ferland & Netzer 1983; Evans et al. 1999) . It is shown that there is a slight difference of
between the two model grids. The reason for this difference is thought as follows. The relative intensity of soft X-ray of NLS1s is stronger than that of BLS1s. This results in a larger partially ionized zone in NLRs of NLS1s. Since [O i] is selectively radiated from such partially ionized zone because its ionization potential is close to the ionization potential of hydrogen, NLS1s tend to exhibit stronger [O i]. However, the dispersion of the compiled data is larger than this difference. This means that the line ratios used in this diagram are insensitive to the difference of the shape of the template SEDs. This result is consistent with the previous work of Rodríguez-Ardila et al. (2000a) . They presented their photoionization model calculations assuming two types of SEDs; i.e., the NLS1-like SED and the BLS1-like SED 4 . As shown in Figure 7 The comparison between the models and the observations shown in Figure 7 suggests 10 4 cm −3 ≤ n H ≤ 10 5 cm −3 and 10 −3.5 ≤ U ≤ 10 −3 for the NLRs of both samples. The estimated U values seem to be rather lower than those calculated in some previous works (e.g., Ferland & Netzer 1983; Ho, Shields, & Filippenko 1993) . In order to make it clear that this is not due to any selection effect of the samples, we show model grids on the diagram of [O iii]λ5007/Hβ versus [N ii]/Hα, which is a familiar diagnostic diagram proposed by Veilleux & Osterbrock (1987) , in Figure 8 . Comparing this with Figure 4 of Veilleux & Osterbrock (1987) , typical Seyferts are reproduced by the models with 10 −3.5 ≤ U ≤ 10 −3 . This discrepancy between the result by us and by previous literature is thought to be partly because the following reason. The energy peak of the template SEDs in our models is at rather high energy than those in previous studies. Accordingly the relative amounts of photons whose energy is near the ionization potential of hydrogen increase. This leads to the lower U because this parameter is defined using all photons which exceed the ionization potential of hydrogen although the photoionization is effective in the energy of near the ionization potential of hydrogen.
We investigate the gas properties with another diagnos- (Figure 9 ). It results in that the derived ranges in both n H and U are consistent with those obtained in Figure  7 . There is very little difference between the model grids for NLS1s and those for BLS1s. It is notable that the scatter of the plotted data in this diagram is larger than that in Figure 6 . This may be due to that the deblending Hα from [N ii] is not be well done in some case if the spectral resolution is not so high. If this is the case, the flux measurement of Hα may not also be well done. It means that it is dangerous to use traditional emission-line ratios such as [N ii]/Hα, [S ii]/Hα, and [O i]/Hα for S1s. Alternatively, the scatter may reflect the variety of the nitrogen abundance because some previous works reported that some of Seyferts show evidences in favor of a nitrogen overabundance (Storchi-Bergmann & Pastoriza 1990; Storchi-Bergmann 1991; Storchi-Bergmann et al. 1998 ). In any case, the diagram of
is less suitable to discuss the properties of gas in NLRs than that of
In Figures 10 and 11 , we show the result of the model calculations for the case of the subsolar abundances and compare them with the observations on the diagrams of
, respectively. The loci of model grids in Figure 10 slightly shift to be larger in [O i] than those in Figure 7 . This may be attributed to the fact that the partially ionized region become thicker due to the decrease of the heavy elements. However, the estimated parameters, n H and U , are almost the same as those in the case of the solar abundances.
[O iii] Emitting Region
As mentioned in Section 3.2, the temperature-sensitive emission-line ratio, Nagao, Murayama, & Taniguchi 2000a ). We are not going to make further discussion for this problem because this is out of the purpose of this paper. In this diagram, the loci of the model grid for NLS1s slightly shift to be larger [O iii]λ4363/[O iii]λ5007 with respect to those for BLS1s, which means that the temperature of gas in NLRs of the model NLS1 is higher than that of the model BLS1. This is because the number of high energy photon is larger in NLS1s than in BLS1s (see Figure 6 ). However, it is evident that this difference of the model loci is much smaller than the dispersion of the observed data points. Therefore, we conclude that the difference of SEDs between the NLS1s and the BLS1s is not important when one investigates the [O iii]λ4363/[O iii]λ5007 ratio. As shown in Figure 13 , almost the same results are obtained when the subsolar abundances are assumed on the model calculations.
In order to investigate the difference of gas temperature between NLS1s and BLS1s in more detail, we show the temperature structure in a cloud as a function of the hydrogen column density from the inner surface in Figure  14 . Here we adopt n H = 10 4.5 cm −3 and U = 10 −3 for the four model calculations. It is shown that the gas temperature in the case of the subsolar abundances is higher than the other, which is due to a decrease of coolant elements. Generally the temperature decreases as the column density increases. However, there is a small turn-up just before the ionization front where the temperature drops off. This is attributed to the fact that the most effective coolant, O 2+ , is exhausted at this region. It is important that the abundances more affect the temperature than the input SED. Therefore, the difference of SEDs between the NLS1s and BLS1s does not affect significantly the gas temperature proved by the [O iii] emission lines. This result is also consistent with Rodríguez-Ardila et al. 14.-The gas temperature calculated with the models described in the text is shown as a function of the hydrogen column density from the surface of a cloud exposed to the ionizing source. some previous studies (Walter & Fink 1993; Laor et al. 1994; Puchnarewicz et al. 1996) in which it is claimed that the soft X-ray spectral index correlates with α ox . Since the large X-ray spectral index is one of the characteristic properties of NLS1s, their claim means that NLS1s have the softer α ox than BLS1s, systematically. Therefore, we investigate the dependence of the calculations on α ox .
When various values of α ox are adopted, T BB must be correspondingly adjusted to reproduce the observed soft X-ray photon index, Γ ROSAT = 3.13. We adopt T BB = 980,000 K, 840,000 K, 730,000 K, 650,000 K, and 590,000 K for the cases of α ox = -1. 40, -1.45, -1.50, -1.55, and -1.60, respectively. In Figure 15 , we show a diagram of calculated line ratios versus α ox , adopting n H = 10 4.5 cm −3 , U = 10 −3 , solar abundances, and the SED template of NLS1s. In Figure 16 , we show the temperature structure in a NLR cloud for various values of α ox , adopting n H = 10 4.5 cm −3 , U = 10 −3 , solar abundances, and the SED template of NLS1s. The gas temperature also becomes to be close to that of BLS1s as α ox becomes softer.
Highly Ionized Emission Lines
Seyfert galaxies often present highly ionized emission lines such as [Fe vii] is several times larger than that for BLS1s when U ≤ 10 −2 . This is because the number of the high-energy ionizing photons 5 producing Fe 6+ in the model for NLS1s is much larger than that in the model for BLS1s when we adopt the same ionization parameter and the gas density for both cases.
However, clearly shown in Figure 17 , the calculated [Fe vii]λ6087/[O iii]λ5007 is much smaller than the observed one in both models. This means that another component which radiates highly ionized emission lines is needed to explain the observations, which is consistent with previous studies (Stasińska 1984; Ferland & Osterbrock 1986; Binette et al. 1996; Murayama & Taniguchi 1998a , 1998b . Therefore this result does not suggest that the observed [Fe vii]λ6087/[O iii]λ5007 of NLS1s should be larger than that of BLS1s.
In Figure 18 , we show the same diagram adopting the for either solar or subsolar abundances. This study tells us that we need not consider the effects of difference of intrinsic SEDs between NLS1s and BLS1s when we discuss ionized gas properties using diagnostic diagrams as used by, e.g., Ferland & Netzer (1983) and Ho et al. (1993) , unless the high ionization nuclear emission-line region (Binette 1985; Murayama, Taniguchi, & Iwasawa 1998; Murayama & Taniguchi 1998a , 1998b Nagao et al. 2000b Nagao et al. , 2000c ) is concerned.
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